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WHAT IS CLAIMED IS: 




1. A phase shifter film used for a phase shift mask, characterized in 
said phase shifter film is a film formed by using a ^e^tive long throw 
sputtering device. 



2. The phase shifter film according to Slaim 1, characterized in that 
said reactive long throw sputtering device ^^arately introduces a reactive 
gas and an inert gas, respectively. 

3. The phase shifter film ac)2ording to Claim 2, characterized in that 
said reactive gas is introduced iii;feo the substrate side and said inert gas is 
introduced into the target side^ 



4. The phase shifter film according to Claim 2, characterized in that, 
in said reactive long throw sputtering device: 
the pressure is 7^5 x lO'^Tor/ipr less; 



the distance between said t 

more; 

the flow 
reactive gas/ine 




and said substrate is 100mm or 



ount ratio of saild reactive gas to said inert gas is 50% < 
gas < 80%. 



5. Thk phase shifter film according to Claim 1, characterized in that 
said reactive long throw sputtering device mixes reactive gases and inert 
gases, rest/ectively, so as to be introduced. 

6/ The phase shifter film according to Claim 1, wherein a heat 
treatment of 200 degrees^C) or more is carried out on said phase shifter 
film. 



7. The phase shifter film according to Claim 1, wherein said phase 
snorter film is made of a molybdenum sihcide oxide nitride. 



-34- 



8. A process for a)phase shifter film used for a phase shift mask, 
characterized in that said phase shifter film is formed by using a reactive 
long throw sputtering method. 

9. The process for a phase shifter film according to Claim 8, 
characterized in that said reactive long throw sputtering method separately 
introduces a reactive gas and a inert gas, respectively. 

10. The process for a phase shifter film according to Claim 9, 
characterized in that said reactive gas is introduced into the substrate side 
and said inert gas is introduced into the target side. 

11. The process for a phase shifter film according to Claim 9, 
characterized in that, in said reactive long throw sputtering method: 

the pressure is 7.5 x lO'^Torr or less; 

the distance between said target and said substrate is 100mm or 

more; 

the flow amovmt ratio of said reactive gas to said inert gas is 50% < 
reactive gas/inert gas < 80%. 

12. The process for a phase shifter film according to Claim 8, 
characterized in that said reactive long throw sputtering device mixes 
reactive gases and inert gases, respectively, so as to be introduced. 

13. The process for a phase shifter film according to Claim 8, 
wherein said step of forming a phase shifter film further includes the step 
of carrjmag out a heat processing of 200 degreesCC) or more after forming 
said phase shifter film. 

14. The process for a phase shifter film according to Claim 8, 
wherein said phase shifter film is made of a molybdenum sOicide oxide 
nitride. 
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15. Blanks for a phase shift mask induding a transparent substr^e 
and a phase shifter film provided on this transparent substrate, 
characterized in that said phase Shifter film is a film formed by usin^ a 
reactive long throw sputtering device. 

16. Blanks for a phase shift mask according to Claurt 15, 
characterized in that said reactive long throw sputtering/aevice separately 
introduces a reactive gas and an inert gas, respectiv^j^ 

17. Blanks for a phase shift mask according to Claim 16, 
characterized in that said reactive gas is introduced into the substrate side 
and said inert gas is introduced into the^^icget side. 

18. Blanks for a phase shift mask according to Claim 16, 
characterized in that, in said reactive long throw sputtering device: 

the pressure is 7.5 x lO'^Torr or less; 

the distance between said^arge/ and said substrate is 100mm or 




more; 

the flow amount ratio4f said r^c^i^ve gas to said inert gas is 50% < 
reactive gas/inert gas < 80^%. 

19. Blanks for^a phase shift mask according to Claim 15, 
characterized in that^aid reactive long throw sputtering device mixes 
reactive gases and^inert gases, respectively, so as to be introduced. 

20. Blanks for a phase shift mask according to Claim 15, wherein a 
heat treatmen/of 200 degrees CC) or more is carried out on said phase 
shifter film. 

21. /Blanks for a phase shift mask according to Claim 15, wherein 
said phase shifter film is made of a molybdenum silicide oxide nitride. 



22. Blanks for a phase shift mask according to Claim 15, further 



-36- 



including a metal film on said phase shifter film. 



23. Blanks for a phase shift mask acc(n?ding to Claim 22, wherein 
said metal film is a film made of any materials among molybdenum, 
chromium, tungsten, tantalum, titanium,^Llicon or aluminum or is an alloy 
film made of any combination of these. 

24. Blanks for a phase shift/mask according to Claim 15, wherein 
said blanks for a phase shift mas|/further include a resist film on said 
transparent substrate. 

25. Blanks for a pha^e shift mask according to Claim 15, further 
including a resist film on ^aid phase shifter film and a static charge 



prevention film on said resist film. 

26. Blanks for a phase s 
said static charge p/evention 




mask according to Claim 25, wherein 
made of a conductive polymer material. 



27. A prdcess for blanks for a phase shift mask having the step of 
forming a phase shifter film on a transparent substrate, characterized in 
that, in said step of forming a phase shifter film, a phase shifter film is 
formed by u^ing a reactive long throw sputtering method. 

28. / The process for blanks for a phase shift mask according to 
Claim 2'^ characterized in that said reactive long throw sputtering method 
separatj&ly introduces a reactive gas and a inert gas, respectively. 

^29. The process for blanks for a phase shift mask according to 
Clairh 28, characterized in that said reactive gas is introduced into the 
substrate side and said inert gas is introduced into the target side. 



30. The process for blanks for a phase shift mask according to 
laim 28, characterized in that, in said reactive long throw sputtering 
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method: 

the pressure is 7.5 x lO'^Torr or less; 

the distance between said target and said substrate is 100mm or 

more; 

the flow amoxmt ratio of said reactive gas^to said inert gas is 50% < 
reactive gas/inert gas < 80%. 

31. The process for blanks for a/phase shift mask according to 
Claim 27, characterized in that said reactive long throw sputtering device 
mixes reactive gases and inert gases, respectively, so as to be introduced. 

32. The process for bl^ks for a phase shift mask according to 
Claim 27, wherein said step of formed blanks for a phase shift mask 
includes the step of carrying out a heat processing of 200 degreesCC) or 
more after forming said phase shifter film by using a sputtering method. 

33. The proce;^ for blanks for a ph^rse shift mask according to 
Claim 27, wherein said phase shifter ^)x(is made of a molybdenum siUcide 
oxide nitride. / 

34. The^process for blanks for a phase shift mask according to 
Claim 27, further including the step of forming a metal film after said step 
of forming a/phase shifter film. 

35. / The process for blanks for a phase shift mask according to 
Claim 34, wherein said metal film is a film made of any materials among 
molybdenum, chromium, txmgsten, tantalum, titanium, silicon or 
aluminum or is an alloy film made of any combination of these. 

/ 36. The process for blanks for a phase shift mask according to 
Claiin 27, further including the step of forming a resist film after said step 
of forming a phase shifter film and the step of forming a static charge 
prevention film on said resist film after forming said resist film. 
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37. The process for blanks for a phase shift mas^according to 
Claim 36, wherein said static charge prevention filing made of a 
conductive polymer material. 

38. A phase shift mask including a^transparent substrate and a 
phase shifter film which is provided on this transparent substrate and 
which has a predetermined exposure pattern, characterized in that said 
phase shifter film is a film formed by4ising a reactive long throw sputtering 
device. 




39. The phase shift mask according to Claim 38, characterized in 
that said reactive long throw/sputtering device separately introduces a 
reactive gas and an iaert ga(!s, respectively. 

40. The phase s^llift mask according to Claim 39, characterized in 
that said reactive gas is introduced intto the substrate side and said inert 
gas is introduced into the target side. 

/ K 

41. The p^ase shift mask according to Claim 39, characterized in 
that, in said reactive long throw sputtering device: 

the pres^re is 7.5 x lO'^Torr or less; 

the distance between said target and said substrate is 100mm or 
more; / 

the flow amount ratio of said reactive gas to said iaert gas is 50% < 
reactive ^as/inert gas < 80%, 

The phase shift mask according to Claim 38, characterized in 
that sa^d reactive long throw sputtering device mixes reactive gases and 
inert ^ases, respectively, so as to be introduced. 

43. The phase shift mask according to Claim 38, wherein a heat 
treatment of 200 degreesCC) or more is carried out on said phase shifter 
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film. 



44. The phase shift mask' according to Claim 38f wherein said phase 



shifter film is made of a molybdenum siHcide oxide nitride 



45. A process for a phase shift masfc^including the step of forming a 
phase shifter film on a transparent substrate, the step of forming a resist 
film which has a predetermined patte^ on said phase shifter film and the 
step of patterning said phase shifty film by using said resist film as a mask, 
characterized in that said step offorming a phase shifter film has the step 
of forming a phase shifter film Joy using a reactive long throw sputtering 
method. 

46. The process f^r a phase shift mask according to Claim 45, 
characterized in that said reactive long throw sputtering device separately 
introduces a reactive^as and an iaert gas, respectively. 



47. The process for a ph|gfse| 
characterized in/^ that said react|ve 
and said inert/gas is introduced into the target side. 



shift mask according to Claim 46, 
jas is introduced into the substrate side 



48. /The process for a phase shift mask according to Claim 46, 
characterised in that, in said reactive long throw sputtering method: 
the pressure is 7.5 x lO'^Torr or less; 

t^e distance between said target and said substrate is 100mm or 

more; 

^the flow amount ratio of said reactive gas to said inert gas is 50% < 
reactive gas/inert gas < 80%. 



49. The process for a phase shift mask according to Claim 45, 
characterized in that said reactive long throw sputtering method mixes 
reactive gases and inert gases, respectively, so as to be introduced. 
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50. The process for a phase shift mask according toOaim 45, 
wherein said step of forming a phase shifter film includes the step of 
carrjdng out a heat treatment of 200 degreesCC) or paiore after forming said 
phase shifter film. 

51. The process for a phase shift masK according to Claim 45, 
wherein said phase shifter film is made of^a molybdenum sihcide oxide 
nitride. 

52. The process for a phase j^hift mask according to Claim 51, 
further including the step of fomnng a metal film between said step of 
forming a phase shifter film and^said step of forming a resist film. 

53. The process for a^^ase shift mask according to Claim 51, 
wherein said metal film is^a film made of any materials among 
molybdenum, chromiumTtimgsten, tantalum, titanium, silicon or 
aluminum or is an aUoy film made of pny combination of these. 

54. The process for a phasejsfiift mask according to Claim 52, 
wherein said step patterning th^phkse shifter film includes the step 
carried out by a ^y etching method using a mixture gas of fluorocarbon and 
oxygen. 

55. The process for a phase shift mask according to Claim 45, 
further including the step of forming a static charge prevention film on said 
resist film /after the step of forming said resist film. 

The process for a phase shift mask according to Claim 55, 
whereiii said static charge prevention film is made of a conductive poisoner 
material. 



57. The process for a phase shift mask according to Claim 55, 
wherein said static charge prevention filTn is made of a molybdenum based 
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metal material. 

58. The process for a phase shift mask accor(hifg to Claim 55, 
wherein the step of forming said resist film which^ias a predetermined 
pattern includes: 

the step of exposing said resist film; 

the step of removing said static chay^e prevention film before 
developing said resist film; and 

the step of developing said resist film. 

59. The process for a phas^ shift mask according to Claim 58, 
characterized in that, in said step of removing the static charge prevention 
film, said static charge prevei^&on film is removed by using water. 



60. An exposure m/thod using a phase shift mask which has the 
step of applying a resist film on a pattern formation layer and of exposing 
said resist film by usine^a phase shift me^sk including a predetermined 
pattern, characterized/in that said pjaaae shift mask includes a transparent 
substrate and a phasfe shifter film wnich is provided on this transparent 
substrate and which has a predetermined exposure pattern and in that said 
phase shifter film /is a fi lm fonned by using a reactive long throw sputtering 
device. 



61. A ^emiconductor_ device mam ifactured by using a phase shift 
mask, characterized in that said phase shift mask includes a transparent 
substrate aild a phase shifter film which is provided on this transparent 
substrate and which has a predetermined exposure pattern and in that said 
phase shelter film is a film formed by using a reactive long throw sputtering 
device. 



)2. The semiconductor device according to Claim 61, wherein said 
semico{nductor device is a DRAM, an SRAM, a flash memory, an ASIC, a 
micro/computer GaAs or a liquid crystal display. 
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63. A defect inspection method of a phase shift mask providing a 
transparent substrate and a phase shifter film which is provided on this 
transparent substrate and which has a predetermined exposure pattern, 
wherein said phase shifter film is a film formed by using a reactive long 
throw sputtering device and, in the case that residue defects (black defects) 
or pinhole defects (white defects) occur in said phase shifter film, 
characterized in that a defect inspection is canded out on said phase shifter 
film through a chip comparison system by using hght from a light source of 
a mercury lamp or a laser. 

64. A defect correction method of a phase shift mask providing a 
transparent substrate and a phase shifter film which is provided on this 
transparent substrate and which has a predetermined exposure pattern, 
wherein said phase shifter film is a film formed by using a reactive long 
throw sputtering device and, in the case that residue defects (black defects) 
occur in said phase shifter film, characterized in that the residue defects 
are corrected by carrying out a spatter etching on said residue defects 
(black defects) of the phase shifter film by means of a YAG laser or an FIB. 

65. A defect correction method of a phase shift mask providing a 
transparent substrate and a phase shifter film which is provided on this 
transparent substrate and which has a predetermined exposure pattern, 
wherein said phase shifter film is a film formed by using a reactive long 
throw sputtering device and, in the case that pinhole defects (white defects) 
occur in said phase shifter film, characterized in that a filling in correction 
of the pinhole defects is carried out on said pinhole defects (white defects) 
caused in the phase shifter film through deposition of a carbon based film 
by means of an FIB assisted deposition method. 
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